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Rat-kangaroos or potoroids, in the sense of 
Archer & Bartholomai (1978) and Bartholornii 
11973), were unknown in the pre-Pliocene fossil 
record of Australia untit Archer (1979) described 
Wabularoo adughtoni as an enigmatic, lophodont 
Kangaroo from the Riversleigh Local Fauna of the 
Carl Creek Limestone. Flannery et al, (1982) 
described Bulungamaya delicata trom the Carl 
Creck Limestone and placed it and W. nauehtoni 
in the potoroid Bulungamayinae. Gumardee 
pascuali, also fromthe Carl Creek Limestone was 
described in the same paper but placed in the 
Potoroinae. More recent additions to the record 
of potoroines include Wakiewakie lawsoni 
Woodburne, 1984 and Purtia mosuiens Case, 
1984, from the Neapakaldi Local Fauna of South 
Australia and Berrongid moyesi Flannery & 
Archer, 1987, from Two Trees Site ut 
Riversleigh. Flannery & Rich (1986) described 
Gumardee and indeterminate potorvines from 
the Tarkaronloo Local Fauna of South Australia. 

Archer & Flannery (1985) erected Pro- 
pleopinae for Ekaltudeta inu. a giant rat kanga- 
rao from Gag Site at Riversleigh and Pleistocene 
and Phocene species of Prop/eapus. Flannery & 
Archer (1987) described Avpsiprimnodon 
bartholomaii from the Gag Site at Riversleigh 
and Flannery & Rich (1986) reported 
hypsiprimnodontine material from the Tar- 
kurooloo Local Fauna, Palacopotoroinae Flann- 
ery & Rich, 1986 accommodates Palaeopotorous 
prixcus trom the Tarkarooloo Local Fauna. 

The diversity of pre-Pliocene potoroids is such 
that only 2 of the more recently discovered spe- 
cies have been assigned ty existing genera and 3 
new subfamilies have been proposed. Of these 


Bulungamayinae Flannery et al, 1982. has at 
tracted most discussion. Woodburne (198-4) and 
Case (1984) argued that the lophodon 
bulungamayines W. naughront and B. delicata 
share characteristics with plesiomorphic 
macropodids (their macrapaudines) such as 
Dorcoepsoides fossilis Woudburne. 1967. 
Dorcopsis and Dorcopsulusy and should he in- 
cluded in Macropodidae (their Macropodinae). 
They also argued a similar placement of 
Gumardee. Flannery et al. (198-4) identified syn- 
apamorphies which they considered united 
potoroids in a monophyletic group and defended 
their placement of bulungumayines and G 
pascuali within Potoroidae on the basis of several 
of those derived states. Flannery & Archer 
(1987a, b) demonstrated that one suggested syn- 
apomorphie character, squamosal-frontal contact 
on the lateral wall of the cranium, is not universal 
within the group and could no longer be consid- 
ered as a potoroid synapomorphy. The state of 
(his Character is unknown in new bulungimayine 
material deseribed below. 

The new species are similar in size und have 
similar premolar morphology to that of R. 
delicata and together with that species represent 
a sequenee which reveals much about the evolu- 
tion of lophodonty within Bulungamayinae. 


METHODS 


Molar homology follows Luckett (1993), pre- 
molar homology follows Flower (1867). Dental 
descriptive terminology is principally that used 
by Archer (1984) but with some terms adapted 
from Szalay (1969) and Ride (1993). In upper 
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molars the term, “paracingulum’ is used to indi- 
cate an anterior cingulum bounded laterally by 
the prepuracrista and preprotocrista as indicated 
in Szalay (1969). Ride uscd ‘precingulum’ lor 
this structure. I use ‘precingulum’ for an anterior 
cingulum extending lingually Trom the pre- 
protocrista, following Szalay. This structure was 
referred to hy Ride as the *anterolingual 
cingulum’. ‘Melacingulum’ is used lor a poste- 
rior emgulum bounded posterolingually by whe 
postmetaconule erista, *puracrista’ and ‘meta- 
crista’ are used for the ingually directed, toph- 
forming cristae Fram the paracone and metacone, 
respectively. Use of the latter term in this manner 
is a departure from Szalay who uses “metacrista’ 
synonymously with ‘postmetacrista’, 
*Postmetacristay’ is used here in the sense of 
Archer (1984). 

Cusp homology of upper molars is that of 
Tedlord & Woodburne (1987), with the posterior 
buccal and lingual cusps designated as metacone 
and metuconule respectively, and the cuspule be- 
tween these as the neometaconile, Suprageneric 
classification follows Aplin & Archer (1987). 
Material is housed in the Queensland Museum 
(QMF). Measurements are in millimeires. 


SYSTEMATICS 


Superfamily MACROPODOIDEA Gray, 1821 
Family POTOROIDAE Gray, (821 
Subfamily BULUNGAMAYINAE 

Flannery. Archer & Plane 1982. emend. 
Cooke. 1997 


Bulungumayines have a buccally expanded mas- 
seteric canal confluent over its length with the 
inferior dental canal, the common canal penetrat- 
ing deeply within the dentury below the molar 
row. The digastric process of the dentury is ex- 
panded so that the ventral margin ol the dentary 
is convex below the molar row. l has enamel 
confined to the buccal surface but extensive on 
that surlace and not confined to the ventral por- 
fon gs it is in potoromes. Ventral and dorsal 
enamel flanges are present on t. P3 is clongate 
with many line transcristids and a bulbous base. 
A small tooth, I2 but which may be a small canine, 
is just posterior to the dorsal margin of the |) 
alveolus. Molar teeth may be bunolophodont or 
lophodont as defined by Flannery ct al. (1984). 
Bulungamayines diller from hypsiprimno- 
dontines and propleopines by having an elongate 
P3 whose occlusal margin in lateral view is 
straight or concave, rather than a plagiaulacoid Ps 
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with a convex occlusal margin. They differ Irom 
potoroines by having much more bulbous premo- 
lars, by having an fe and a much more extensive 
arca of enamel an the buccal surface of 1), They 
ciffer from palacopotoroines by lacking u distinet 
protostylid on Mi. 


REMARKS, Type specituens of bulungumuayines 
erected hercin are far more complete than those 
of previously deseribed species and reveal details 
of anatomical and dental features absent in the 
holotypes of Bulungamaya delicatu and 
Wabuluroo nanghront . This additional informa- 
tion forces the above subfamily revision. 


Nowidgee gen, nov. 
TYPE SPECIES, Nowidgee matrix sp. nov, 


DIAGNOSIS. Bulunyanmyone with bunolephodont 
molars, Upper molars with a large stylar cusp C extend- 
ing posteriorly to close the buccal end of the utterloph 
region, 


ETYMOLOGY, Wauanyi (as spoken by tvy Stinken, 
formerly of Riversleigh Station) Notwldeee, grand- 
mother. 


Nowidgee matrix sp. nov. 
(Figs |, 2; Table!) 


DIAGNOSIS. As for the genus. 


MATERIAL EXAMINED. Holotype QMF30390), 
from Camel Sputum, Godthelp’s Hill, D-Site Plateau. 
Paratypes QMF19961, 20255, 22761, 30393, 30394, 
30395 from Camel Sputum Site. QMF19937, 20069, 
20080, 30391 from Wayne’s Wok Site, Hal's Hill, 
D-Site Plateau. Both System B sites (Archer ct al, 
1989) of Miocene age. 


ETYMOLOGY. Latin matrix. mother of an animal, 
refers lo ils ancestral position. 


DESCRIPTION OF HOLOTYPE. Right dentary 
fragment of most of the horizontal ramus to the 
level of M4 and part of the ascending ramus. It, 
Py and My.3 preserved, Ascending ramus at abou 
110° to occlusal plane of molar row. Masseteric 
canal confluent with inferior dental canal, mak- 
ing it difficult to assess extent of forward penc- 
tration of the masseter, but anterior wall of 
masseteric fossa extending anteriorly to about 
level of the M3 protolophid . At this level diarne- 
ter of common canal not greatly exceeding that 
of sulcus representing inferior dental canal in 
posterior, lingual wall of masseteric fossa. This 
Suggests anterior portion of common canal occu- 
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pied chiefly by vessels associated with dental 
canal and masseter not passing much more ante- 
riorly than this level, Massėleric fossa buccally 
expanded with Wat surface for attachment of su- 
perticial layer of masseter at anteroventral bor- 
Jer, extending dorsally on anterobuceal margin 
of ascending ramus, Ventral margin of horizontal 
ramus genily convex with lowest point below 
Ma/M3, Mental foramen just anterior to P3, be- 
tween root of T and dorsal margin of the dia- 
stema; much smatler posterior mental foramen 
ventral to protolophid of Mg. Posteroventrally 
melined buccinator sulcus between P3 alveolar 
margin and posterior mental foramen. Diastemia 
short, as long us P3. Damage to I alveolas margin 
ohseuring h or its alveolus (12 alyeolus in QMF 
19937), Mandibular symphysis extending poste- 
nvrly almost to level of Ps posterior margin, 

Dentition, Molar row straight in occlusal view, P3 
Hexed sightly buccally out of alignment with it. 
In lateral view molat row concave: occlusal sur- 
lwes of M2 and M3 lying below line joining 
ooclusal surfaces of Mi and Mg. Effects of wear 
on molar teeth progressively less obvious ti- 
wards. posterior of molar row. Molar size in- 
greases from Mij-M3 but M3 larger than My, 

lı broken at anterior end, depth uniform over 
preserved length, rising at approximately 20° rel- 
ative to dorsal margin of horizontal ramus. 
Enamel confined to buccal side, has both dorsal 
amd ventral enamel flanges, ventral being more 
Strongly developed. Dorsal Nange forms occlusal 
margin. Circular cross-section close to alveolus 
becoming more elliptical anteriorly. 

P3 blade-like, 50% longer than My. Occlusal 
outline semilunar with straight lingual margin 
and convex buccal margin. Occlusal crest slightly 
lingual to midline, flexes lingually at posterior 
end. Six small cuspids on occlusal margin ante- 
rior to longer, posterior cuspid, Transeristids as- 
sociated with cach of 6 minor cuspids.and anterior 
and posterior margins of bladé delineated by ver- 
tical cristids. Lingual surface of occlusal blade 
more steeply inclined than buccal. 

My almost square in occlusal outline but nar- 
rower anteriorly than posteriorly, Protolophid 
shorter than hypolophid: protoconid closer to 
midline than is hypoconid, Lingual cuspids taller, 
more sharply angular and closer to adjacent lat- 
cral margin than rounded, buceal counterparts 
which are also more worn. Lingual surfaces ver- 
vical, buccal surfaces more gently sloping, Pro- 
tolophid formed by metacristid descending 
buccally from metaconid apex to lingual flank of 
prowweonid, Thick paracristid running antero- 
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lingually from apex of protoconid to antenue 
margin, Short, broad anterior cingulid anterior to 
anterior face of protolophid, bounded buccally by 
paracristid, lingually by anteriorly directed pre- 
metucristid. Broad precingulid sloping steeply 
ventrally buccal to paracristid. Sharply-delined 
postmetacristid curving buccally from metaconid 
apex, descending to narrow interlophid valley. 
Anteriorly oriented preentocristid separated from 
ventral end of posimetacristid by narrow elel. 
Cristid obliqua very thick, descending an 
jerolingually from apex of hypeconid to inter- 
lophid valley, then inclining buccally lo apex of 
protoconid. Paracristid and eristid obliqua form 
continuous longitudinal ridge extending Irom an- 
terior margin to hypoconid. Hypolophid formed 
by buecal crest from the entoconid descending 
from entocunid apex and running buccally to 
meel lingual Nank of hypoconid. Posthypoerissd 
descending lingually from hypoconid apex, 
crossing lingually posterior to buccal crest from 
entoconid ta posterior of entoconid below apex. 

Me larger and squarer than My with protolophid 
and hypolophid of about equal length and pro 
toconid and hypoconid in alignment. Similar to 
My but anterior cingulid longer and broader, pre- 
cingulid shorter and interlophid valley broader. 

M, worm in trrgonid region but talonid rela- 
tively unworn, Crown very similar to Ma but most 
structures more clearly defined. Cristid obliqua 
massive in imterlophid region, not much lower 
than apices of buccal cuspids, Lingual side of 
interlophid valley more open with greater separe- 
tion of ventral ends of postmetacristid and pre 
entocristid. Posthypocristid sharply detined 
crossing posierior surlace from hypoconid apex 
to short, almost vertical postentocristid descend- 
ing from apex of entoconid. Deep, narrow trench 
between crest of posthypocristid and buccal cresi 
from entoconid anterior to it. 

My unworn. Hypolophid shorter than pro- 
tolophid. Cristid obliqua originating on an- 
terobuceal face of hypoconid, below apex, 
Preentocristid and postmetacristid separated only 
by narrow cleft in interlophid valley. 
Posthypocristid crest rounded, meeting en- 
toconid much closer to its apex than ou anterior 
molars. Buccal crest from entoconid shorter and 
less sharply defined. 


DESCRIPTION OF PARATYPES, 
DENTARY FRAGMENTS. Horizontal ramus 


nol as deep in juveniles as in adults, Posterior 
mental foramen varies from beneath M2/M3, (ho- 
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FIG. 1. QMF30390, Holotype, Nowidgee matrix sp. nov. A, buccal view; B, lingual view; C, stereopair of occlusal 
view. Scales = 10mm. AR number is that of the Archer collection, University of New South Wales. 


lotype) to as fur anterior as beneath hypolophid 
of M1. QMF20080 preserves angular process and 
much of ascending ramus but lacks condyle and 
coronoid process. Lingual margin of angular pro- 
cess low, aligned with molar row, posterior mar- 
gin sloping ventrally towards lingual end. 
Pterygoid fossa triangular in dorsal view, buccal 
margin slightly undercutting base of ascending 
ramus. Mandibular foramen a narrow, vertically 
oriented ellipse, opening to very short posterior 
portion of inferior dental canal opening via mas- 
seteric foramen to massetenc fossa. Masseteric 
foramen just visible when masseteric fossa 
viewed from buccal side. Molar row ventrally 
concave. Ascending ramus at about 113° to line 
of a straight edge laid on molar row. 


LOWER DENTITION. dP? and dP3 preserved in 
QMF20080 and 20063, detached dP3 available 
for QMF30392. dP2 (Fig. 2A) short, blade-like, 
with bulbous base tapering anteriorly and poste- 
riorly. Occlusal margin straight, relatively hori- 


zontal, with 4 small cuspids anterior to longer, 
posterior cuspid overhanging posterior base of 
tooth, Fifth cuspid incompletely differentiated 
from large, posterior cuspid in QMF20080. 
Transcristids associated with each of 4 anterior 
cuspids, Posterior, buccal face of crown abutting 
anterior lingual face of dP3. 

uP3 (Fig. 2A) narrower anteriorly than posteri- 
orly, dominated by massive, laterally compressed 
protoconid, the tallest cuspid on tooth. No distinct 
metaconid. Paracristid anterolingually directed, 
descending to paraconid on anterior margin. 
Cristid descending steeply from paraconid apex 
to crown base on buccal side of anterior margin. 
Cristid descending posterior face of protoconid to 
interlophid valley. Paraconid, paracristid and 
protoconid form blade-like crest complementing 
that of dP2. Entoconid taller, more angular than 
hypoconid. Cristid obliqua running anterolingu- 
ally from apex of hypoconid, crossing interlophid 
valley and ascending buccal flank of protoconid. 
In QMF20069 and QMF30392 a short, buccally- 
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FIG. 2. Paratypes of Nowidgee matrix sp. nov. A, stereopair of occlusal view of QMF20080, right dentary 
fragment with dP2-3, M1-3, (M4). B, stereopair of occlusal view of QMF30395, right maxillary fragment with 
P3, Mj.4. Visible number is that of the Archer collection, University of New South Wales, 


directed protostylid crest joining protoconid apex 
to a prominence (reduced protostylid), contacted 
by anterior end of cristid obliqua. Sharp pre- 
entocristid running to interlophid valley from en- 
toconid apex. Buccally-directed crest from 
entoconid descending steeply buceally from en- 
toconid apex to about midline of tooth. 
Posthypocristid descending Jingually from 
hypoconid apex to shorter postentocristid asceud- 
ing to entocontd apex. 


P3 in QMF19937 and 30394 resembles holo- 
type but with seventh minor cuspid, imperfectly 
differentiated from long posterior cuspid of oc- 
clusal crest. Seventh minor cuspid more clearly 
differentiated in P3's removed from crypts in 
QMF20080 and QMF30392. 

Except for QMF1996] in which anterior molars 
very worn, molar teeth In paratypes less worn 
than those of holotype. Molar morphology among 
paratypes very similar to holotype. 
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TABLE 1. Dental parameters for type specimens of Nowidgee matrix sp. nov. 
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2) Maxillary fragment. QMF30395 occludes 
extremely well with dentary Tragment, 
QMF30394 found in close proximity. Preserves 
buccal surface of maxilla from diastemal region 
lo masseteric process, including ventral margin 
of infraorbital foramen, suborbital shelf, alveolar 
process containing entire cheek tooth row and 
very narrow portion of palatine wing. Masseteric 
process of no more than a ventral prominence 
separated from alveolar process by short, narrow 
sulcus. Maxillary foramen of infraorbital canal at 
anterolingual corner of triangular suborbital shelf 
of maxilla, numerous smaller foramina within 
ventral margin of foramen. Infraorbital foramen 
dorsal to midpoint of P?. 


UPPER DENTITION. (Fig. 2B). Molar row 
slightly convex in lateral view, occlusal edge of 
P? aligned with buccal margin ol molar row 
which curves slightly a a anteriorly. Molar 
size increasing | from M! to M! M* markedly 
smaller than M?. 

P? almost twice length of M!, lingual margin 
damaged, buccal margin convex for 2/3 length, 
becoming concave for remainder. Occlusal mar- 
gin anteroposteriorly straight, on midline of 
tooth. Six small cuspules on margin, succeeded 
by larger, posterior cuspule which has strong 
lingual ridge associated with its base. 
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M! with straight anterior and buccal margins 
and convex lingual and posterior margins. Ante- 
rior width greater than posterior width but pro- 
toloph and metaloph of about equal length. Low 
crowned with lingual cusps more massive and 
more rounded than buccal counterparts. Buccal 
cusps closer to lateral margin of the tooth: buccal 
surfaces of crown almost vertical, lingual sur- 
faces sloping. Narrow lingual cingulum reaching 
from anterior, lingual base of protocone to base 
ol metaconule. Protoloph formed by strong 
paracrista directed lingually from paracone apex 
and which meets buccal flank of protocone below 
apex. Preparacrista runs anteriorly from paracone 
apex to anterior margin and is continuous with 
anterior margin of paracingulum bounded later- 
ally by preparacrista and anterobuccally inclined 
preprotocrista which meets anterior margin ante- 
rior to junction of paracrista with protocone. Very 
large stylar cusp C closing interloph valley on 
buccal side. Postparacrista and premetacrista 
reaching floor of interloph valley from respective 
cusp apices, but not united. Postprotocrista 
strongly developed but worn in interloph region, 
contacting metaloph crest just buccal to apex of 
metaconule. Prominent neometaconule at about 
centre of metaloph with rounded crista running 
posteriorly for about half height of metaloph. 
Postmetaconule crista buccally inclined on pos- 
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tenor face of metaconule, crossing posterior base 
W metaloph as margin of strong metacingulum, 
cuntacting posteriorly directed posimetacristi at 
base of metacone. 

M- considerably wider anteriorly than posteri- 
orly, occlusal outline more bluntly triangular. 
Crown differing from M! in; lingual cingulum 
continuous with precingulum extending anteri- 
orly across base of protacone to anterior end of 
preprotocrista, stylar cusp C shehtly more ante- 
riony positioned on buccal flank of paracone and 
does not completely close buccal end of interloph 
valley; neometaconule and its crista less obvious, 
M+ very similar to M? but lingual cingulum not 
as sharply defined, stylar cusp © smaller, 
postparacrista and premetacrista uniic 10 form 
continuous centrocrista, M? much smaller than 
anterior molars. Metaloph markedly shorter than 
protoloph. Lingual cingulum separated [rom pre- 
cingulum, all cristae sharply defined. Metavonule 
lower; no neometaconule or stylar cusp C. 


REMARKS, Nowidgee matrix is similar in size 
to Budungamaya delicata but hus bunolophodont. 
rather than lophodont molars. Its bunolophodont 
lower molars resemble those of Purtia mosaicus. 
but molar occlusal outline in N. matrix is more 
rectangular, rather than square as in P. mosaicus. 
P3 of N. matrix differs from thal of P. mosaicus 
in having 6-7 rather than & transcristids and, while 
having a bulbous base, lacks the distinct lateral 
cingulids of P. mosaicus, Itdiffers from P. mosai- 
cus in having an Ty which has both ventral and 
dorsal enamel flanges and in having enamel 
which, while confined to the buccal surface, ex- 
tends over that surface rather than being confined 
toats ventral portion as in P, mosaicus and other 
paturoines. Lower molars of N. matrix are similar 
to lower molars from the Tarkarooloo Local 
Fauna assigned by Flannery and Rich (1986) to 
Gunardee, but dilfer from them by being smaller 
in size. P3 of N. matrix has 6-7 transcristids, 
apparently many fewer than the P3 from the Tar- 
karooloo Gumardee. in which the postenor hall, 
the only portion reemvered, has 6 transeristids. 


Among potoroids a dorsal enamel flange on I 
is conlined to Hypsiprimneden, Potorous, 
bulungamayines (Flannery et al, 1984) and 
Millivowt bungandity (Flannery et al, 1992), N. 
matrix differs trom Hypsiprimnedon by having 
permanent premolars which are elongated with 
horizontal or concave occlusal margins rather 
than plagiaulacoid with convex occlusal margins, 
hy failure to etwi dP» after the eruption of Pa and 
by having less disparity between the lengths of 
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protolophid and hypolophid on My. N. marrix 
differs from Potorous by having lower molars in 
which the buccal cuspids are positioned lingual 
to the adjacent lateral margin with the result that 
buccal crown walls. are not as steep as in Porar- 
ous. N, matrix differs fram the similarly strongly 
bunolophodont carly Pliocene Milliyowt bun- 
gandit) in having a strongly developed stylar cusp 
C on M! (absent in, bungantij) and in lacking 
branches of the transeristids of Pa, 

The resemblance of the l dorsal enamel lange 
to thatol macropodids is suggestive of a similarly 
macropodid-like cutting action during occlusion 
of upper and lower ineisors, an unusual feature in 
an animal with bunolophodont molars similar to 
those of omnivorous poloroids in which incisors 
perform a more forcipulate function. 

The posteroventrally inclined buccinator sul- 
cus in M. matrix was termed the ‘labial groove’ 
by Stirton (1963) who noted itin Protemnodon 
and other macropodids, Woodburne (1967) re- 
ported a similar structure in Hadronomus 
puckridel, Where such a sulcus occurs among 
macropodids and other poturoids iL is usually 
closer to and parallels the alveolar margin. 

The reduced cuspid on the buceal flank of the 
large, central cuspid of the dP3 trigonicl which is 
linked by ridges to the apex of that cuspid and to 
the cristid obliqua, is interpreted herein as a re- 
duced protostylid since i) occurs in the corre 
sponding position and bears the same relationship 
lo the cristid obliqua as do similar structures on 
M, of other species, i.e., the protostylid crest ol 
Wururoo davamayi Cooke, this volume, the dis- 
erete protostylid of Nambaroo salfavas Flannery 
& Rich, 1986, and the protostylid of Palaeaporer- 
ous priscus. The dominant tryomd cuspid tin- 
pually adjacent to the protostylid on dP3 of N. 
matrix and front which the paracristid arises is 
thus the protoconid and the metaconid has been 
lost. The loss of the metaconid of dP; may be, as 
suggested by Ride (1993), the resull of a need to 
supplement the shearing crest of dPs which is 
shorter than the permanent premolar in this spe- 
cies. 

Apan from the discrete prorostylid rather than 
a protustylar ridge, the holotype tooth of P. pris- 
cus, designated as Mı (their M2) by Flannery & 
Rich (1986), bears strony similarities to dP3 in 
paratypes of N. matrix. Undesertbed Riversleigh 
buluagamayines also have a protostylar ridge an 
dP; and a posterobyecally inclined protolophid 
similar lo P. priscus. Since the latter character 
dees nol occur on molar teeth of plesiomorphic 
species such as No mareiy which have otherwise 


similar bunolophodont molars, it is suggested that 
the holotype tooth of P. priscus is dP3 rather than 
Mı. If this is the case, P, priscus must still be 
regarded as more plesiomorphic than N. matrix in 
view of the discrete protostylid on this tooth, but 
other differenees in this tooth, or in molars re- 
ferred to this species, are here regarded as insuf- 
ficient to warrant the ereetion of anew subfamily. 
Subfamilial affinities of the species remain un- 
certain: its bunolophodont molar morphology 
suggests it may represent either a plesiomorphic 
potoroine or bulungamayine. However, the dis- 
crete protostylid on the holotype (dP3) is 
plesiomorphic and the species may prove to be 
basal to both these taxa. 


Lower molars in N. matrix are suitable to be 
ancestral to B. delicata, Lophids in N, matrix are 
clearly formed by transverse cristids extending 
buccally from the lingual cuspids. The posterior 
cingulid is enclosed by the posthypocristid which 
sweeps lingually posterior to the hypolophid and 
low on the crown before linking to the postento- 
cristid on the posterior of the entoconid. In B. 
delicata the protolophid is formed in a manner 
similar to that of N, matrix but joins the pro- 
toconid closer to its apex. The posthypocristid is 
more elevated on the crown, more transversely 
oriented and links to the entoconid much closer 
to the entoconid apex. The buecally oriented crest 
from the entoconid is reduced in length and in 
prominence, the posthypocristid having formed a 
neomorphie hypolophid. 


In the low-crowned upper molars of N, matrix, 
lophs are Tormed by cristae extending lingually 
Irom the buccal cusps, upper and lower molars 
showing reversed symmetry in this respect. Lon- 
gitudinal crests, notably the pre- and postproto- 
crista are emphasised, as they are in Gumardee 
pascuali, Strong longitudinal cristae characterise 
bunolophodont upper molars as defined by 
Flannery et al. (1984) who suggested that these 
might work in a different way to lophodont mo- 
lars in which transverse rather than longitudinal 
cutting crests are emphasised. 

In some undescribed plesiomorphic 
Riversleigh balbarines (pers. obs.) stylar cusps C 
and D or their stylar crests are present in the 
interloph region. N. matrix retains only stylar 
cusp Cand lacks any trace of stylar cusp D. While 
both balbarines and bulungamayines are likely to 
be derived from bunolophodont ancestors, the 
absence ol stylar cusps other than C in what is an 
extremely plesiomorphic bulungamayine, sug- 
gests that loss oF other stylar cusps had already 
occurred in the bulungamayine ancestor which 
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must in this aspeet at least, be more derived than 
that of balbarines. 


Ganguroo gen. nov. 


TYPE SPECIES. Ganguroo bilamina sp. nov. 


DIAGNOSIS. Bulungamayines with lower molars 
whieh are completely bilophodont, lacking any trace of 
a bueeally-directed crest originating from the en- 
toconid and anterior to the hypolophid. 


REMARKS. Ganguroo gen. nov. differs Irom all 
potoroines, hypsiprimnodontines and pro- 
pleopines by having bilophodont lower molars. 
It differs from all macropodines and sthenurines 
by having a combination of: low-crowned mo- 
lars; finely-ridged, elongate premolars; a deeply 
penetrating masseteric canal conlluent over its 
length with the inferior dental canal. It differs 
from all balbarines by having the elongate, finely- 
ridged premolars referred to above, lacking a 
transversely compressed trigonid on M; and in 
lacking a posterior cingulid on lower molars. 


ETYMOLOGY. Waanyi (as spoken by Ivy Stinken, 
formerly of Riversleigh Station) gungu, grandfather 
and ‘roo’ is a common Australian diminutive for kan- 
garoo, 


Ganguroo bilamina sp, nov. 
(Fig. 3, Table2) 


DIAGNOSIS. As for the genus 


MATERIAL EXAMINED. Holotype QMF19915 
from Wayne’s Wok, Hal's Hill’ D-Site Plateau. 
Paratypes QMF19591, 18810, 19814, 19835, 30398, 
30399 from Wayne's Wok Site; QMFI9868, 19870, 
19966, 30400 from Camel Sputum Site, Godthelp’s 
Hill; QMF19642, 20293, 30396, 30397 from Upper 
Site. Godthelp’s Hill; QMF19988 from Mike’s Me- 
nagerie Site, Godthelp’s Hill; QMF23777 from Bites 
Antennary Site,eastem part of D Site Plateau. All 
System B, Miocene sites (Archer et al., 1989). 


ETYMOLOGY. Latin lamina, blade; refers to the 


bilophodont lower molars. 


DESCRIPTION OF HOLOTYPE. Left dentary 
including horizontal ramus, most of angular pro- 
cess and part ol ascending ramus. l, P3 and M1-4 
preserved. Ventral margin ol horizontal ramus 
strongly convex, deepest below protolophid of 
M3. distinct digastric prominence on the ventral 
margin at this point. Diastema relatively short, 
less than 20% of length of cheek tooth row. 
Slender 1; almost horizontal with dorsal occlusal 
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margin well below plane of cheek tooth row, 
Alveolus for very small [2 on dorsal margin of 
diastema just posterior to margin of I alveolus, 
Mental foramen close to dorsal Margin of dia- 
stema below anterior margin of P3, 2 very small 
posterior mental foramina more posicriorly, | 
below hypolophid of Ma, the other below pro- 
tolophid of M3. Very shallow sulcus for attach- 
ment of buccinator muscle sloping diagonally: 
ventrally on buccal surface below Mj-Mz. As- 
cending ramus at about 105° to line of a straight 
cdge laid across high points of occlusal surfaces 
of cheek tooth row, Since tooth row concave 
dorsally, such a line contacts posterior ol P3 and 
hypulophid of M4. Buccal margin of masseieric 
fossa straight with flat area for attachment of parts 
of superticial layer of masseter extending an- 
teroventrally, Masseteri¢c canal and inferior den- 
tal canal confluent anterior to large masseteric 
foramen. Diameter of foramen and anterior con- 
sinction of common canal suggest insertion af 
deep layer of masseter unlikely to have reached 
much more anteriorly than M3. Posterior to mas- 
seteri¢ foramen inferior dental canal very short: 
masseteric foramen almost overlapped by man- 
dibular foramen. Lingual margin of angular pro- 
cess aligned with molar row. Wide. shallow basin 
of plerygoid fossa overhung buceally by remain- 
ing anterior portion of ascending ramus. Mandib- 
ular symphysis decreases in height postenorty. 
extends to level of posterior margin of P3. 
Dentition, Cheek tooth row anteroposteriorly 
straight; P3 flexed slightly buccally out of align- 
ment, fn lateral view occlusal margin of Ps above 
that of molars. Molars low crowned, bilophogont- 
no trace of any buceallyedirected crest associated 
with the enioconid. Molar size increases from MI 
to Ma; Ma is smaller than M3, 


t long and slender with low dorsal and ventral 
enamel flanges, Dorsal and venral margins. al- 
mast horizontal for most of length before latter 
converges on former al anterior end. Enamel 
confined to buccal surface, Cross section circular 
close to alveolar margin, triangular anteriorly, 
resulting from development of rounded, longitu- 
dinal ridge central to lingual surface. 

M elongate, blade-like with mostly horizontal 
occlusal margin serrated over most of length an- 
terior 10 large, postefor cuspid taller than rest of 
tooth, Serrations formed by 6 minor cuspids, each 
with associated transcristids, most posterior ol 
these least distinct and shortest. In veclusal view 
crown base lapering anteriorly and posteriorly to 
rounded margins. Buccal margin convex, lingual 
margin relatively straight. Lingual hase nf crown 
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bulbous adjacent to central region of occlusal 
blade, forming poorly-defined, rounded lingual 
cingulid, Occlusal margin following midline hut 
posterior cuspid flexed lingually. Cristid de- 
scending anteriorly from apex Of most anterior 
cuspid to crown base and posterior margin delin 
eated by similar bur shorter eristid descending 
from posterior cuspid, 

Mı subrectangular in occlusal outline, narrower 
anteriorly than posteriorly. Lingual walls of 
crown subvertical, buccal side sloping more 
gently. Tooth worn, more wear on buccal side. 
Wear facet on posterior of metaconid and 
breaches in enamel of protocanid, hypoconid and 
entoconid, Metaconid taller, more angular than 
protoconid which hus been reduced jn height by 
wear, Sharply defined crest of protolophid de- 
scending buccally from apex of metaconid to that 
of protoconid, Short paracyistid running anteri- 
orly from base of provoconid to anterior margin. 
Steeply descending enamel ridge on anterior mar- 
gin buccal to paracristid, forming margin of short 
precingulid. Broad anterior cingulid enclosed bhe- 
(ween paracristid and premetacristid which runs 
between metaconid apex and anterior margin, 
Sharp postmetacristid descending posteriorly 
from metaconid apex to interlophid valley, meet- 
ing similarly well-defined preentocristid running 
anteriorly from apex of the entoconid., Cristid 
obliqua worn, ruining anterolingually on anterior 
face of hypocenid before turning anteriorly 
across interlophid valley, meeting posterior face 
of protolophid lingually adjacent to protoconid 
base. Entoconid taller than hypoconid which is 
more worn, Crest of bypolophid crossing from 
posterior of hypoconid apex to meet entoconid 
apex centrally Pastentacnstid descending poste- 
rior face of entoconid but no other ornamentation 
of posterior lace of hypolophid, Ma similar in 
vutline to My bur slightly larger and less worn. 
Metaconid tiller than protocenid but hypoconid 
and entoconid subequal in height, Postmeta- 
cristid and preentocristid nol uniting in inter- 
lophid valley. Ms largest. of molars, unworn, with 
all cuspids about equal height; lingual cuspids 
with more angular apices than buccal cuspids, My 
damaged, lacking protoconid and most of anterior 
margin. Hypoconid taller than entoconid; no 
pastentacristid 


DESCRIPTION OF PARATYPES. Condyte pre- 
served in QMFI9814, 19870. 19810 and 30396, 
In QMF19870 and 19814 is transversely clongare 
with rounded posterior margin, In OMPA0396 
candyle has more circular outline, That of 
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FIG. 3. QMF19915, Holotype of Ganguroo bilamina sp. nov. A, buccal view; B, lingual view; C, stereopair of 


occlusal view. Scales = 10mm. 


QMF 19810 slightly damaged lingually but sim- 
ilar to, although somewhat smaller than, that of 
QMF19870 and QMF19814. Differences in 
shape possibly age related since QMF30396 is 
from a subadult animal, indieated by in- 
eompletely erupted P3. Height of eondyle above 
plane of molar row varies from 7mm in QMF 
19870 and QMF30396 to 11mm in QMF19810, 
variation possibly being size related. Angle of 
ascending ramus relative to plane of molar row 
varies 120° (AR12517)—108° (QMF18814). 
Digastrie proeess on ventral margin of horizon- 
tal ramus apparently variable within species: 
QMF19814 level of development comparable to 
that of holotype, but other paratypes show lesser 
or no such development. Number of posterior 
mental foramina also variable: most paratypes 
have only one such foramen, consistently loeated 
below Mo, but none present in QMF30398 while 
two present in QMF30400 and QMF19966. 
QMF19988 has number of smaller foramina ac- 
cessory to mandibular foramen and also has sul- 


eus for vessels of inferior dental canal on lingual 
wall of masseteric fossa. Posterior portion of 
inferior dental canal between masseteric foramen 
and mandibular foramen longer in AR12517 than 
in holotype and most other paratypes. QMF30400 
and QMF19988 have direct opening via single 
foramen trom pterygoid fossa into masseteric 
fossa with no intervening eanal (the eondition 
usual among extant maeropodoids). 


Damage to ventral margin of horizontal ramus 
reveals extent of anterior insertion of masseter, in 
QMF19868 and QMF20293 it reaches level of 
M2 hypolophid, but only to level of M3 
hypolophid in QMF30397. 


DENTITION. dP2 and dP3 in QMF19835, 23777. 
dP2 small, blade-like with rounded anterior and 
posterior margins, strongly convex buccal mar- 
gin and straight lingual margin. Oeclusal crest 
serrated over much of length anterior to large 
posterior cuspid overhanging posterior base of 
erown. QMF19835 has 3 small cuspids in ser- 
rated region, eaeh with associated transcristids; 4 
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TABLE 2. Dental parameters for type specimens of Ganguroo bilamina sp. nov. 


| F19915 [1192.2 


|F30398| | | f | | [61/30/35] 6 | 


such cuspids in QMF23777. Anterior and poste- 
rior margins of crown delineated by vertical 
cristids descending from cnds of occlusal crest. 
Occlusal crest runs slightly lingual to midline, 
lingual surface ol crown more steeply inclincd 
than buccal. 

dP3 beticr preserved in QMF23777 and used as 
basis lor description bclow. Crown basc roughly 
rectangular in occlusal outline, narrowing some- 
what anteriorly. Protolophid extremely latcrally 
compressed, inclined posterolingually, domi- 
nated by tall protoconid with thick, rounded pro- 
tostylid crest descending its buccal flank. 
Metaconid cannot be distinguished from pro- 
toconid. Prominent paracristid (Icss so in 
QMFI19835) runs antcriorly to tall paraconid 
(shorter in QMF19385) on anterior margin. 
Paraconid, paracristid and protolophid form 
blade-like crest complementing that of dP2. Ver- 
tical cristid descends from postcrior margin of 
protolophid crest to interlophid valley and is con- 
tactcd by anteriorly dirccted preentocristid in 
QMF19835, but not in this specimen. 
Hypolophid transversely oriented, concave in 
posterior view. Cristid obliqua runs antcrolingu- 
ally on anterior facc of hypoconid, turning ante- 
riorly across interlophid valley and contacting 
protostylid crest. No ornamentation on posterior 
face of hypolophid, 
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P3 in most paratypes closely resembles that of 
holotype but QMF30399 has 7 minor cuspids 
rather than 6. 

Molar morphology very similar to that of the 
holotype although variable postentocristid be- 
tween different specimens and between different 
teeth in single specimens. 


DISCUSSION 


The horizontal orientation of I; is similar to that 
in macropodines in which there is considerable 
ventral flexion of the rostrum, necessary to bring 
upper and lowcr incisors into Occlusion and there 
would presumably be a corresponding flexion of 
the rostrum in this species. dP3 is very similar to 
that of N. matrix but is more derived in that the 
reduced protostylid of N. matrix is hcre further 
reduced to a protostylid crest. Molars in this 
species are more derived than ineithcr N. matrix, 
B. delicata or Wabularoo nauglitonibecausc they 
are lophodont. 

N. matrix, B. delicata and G. bilamina represent 
stages in an evolutionary sequence in which a 
bunolophodont, omnivorous ancestral form is 
changed to that of a lophodont herbivore (Fig. 4). 
Hypolophid morphology is particularly informa- 
tive in this respect. As discussed earlier, a 
neomorphic hypolophid has been developed in B. 
delicata by clevation of the posthypocristid on 


the crown and directing the posthypocristid more 
transversely. Hypolophid morphology in W. 
naughtoni closely resembles that of B. delicata. 
The bunolophodont origin of this morphology is 
indicated by the reduced buccal crest from the 
entoconid anterior to the new hypolophid, repre- 
senting the remnant of the original hypolophid 
crest. No trace of this crest is evident in G. 
bilamina, the neomorphic hypolophid crest being 
formed entirely by the elevated, transverse 
posthypocristid as indicated by the presence of a 
postentocristid on the posterior face of the en- 
toconid. Loss of the buccally-directed crest from 
the entoconid represents a subtle change in mor- 
phology between N. matrix and G. bilamina but 
a highly significant apomorphy. 

The evolutionary scries represented by these 
bulungamayine taxa demonstrates that 
lophodonty evolved independently twice among 
Oligocene-Miocene kangaroos - once in 
balbarines in a process which seems to have been 
essentially that proposed by Flannery & Rich 
(1986) and once among bulungamayines using 
the mechanism proposed above. While Flannery 
(1989) suggested that balbarines were ancestral 
to macropodines and sthenurines, the similarity 
of premolar and molar morphology of derived 
bulungamayines such as G. bilamina to that of the 
later Miocene macropodids from Alcoota is 
greater than that of more derived balbarines such 
as Balbaroo in which on M there is still consid- 
erable lateral compression of the protolophid and 
little development of the anterior cingulid. The 
premolar of balbarines is also much shorter than 
that of bulungamayines and the plesiomorphic 
Alcoota macropodids (Cooke, 1997). 


Lower molar morphology of G. bilamina has 
strong similarities to that of the much larger 
Hadronomus puckridgi Woodburne, 1967 from 
Alcoota which Murray (1991) regarded as a 
plesiomorphic sthenurine. Both species are low- 
crowned and bilophodont, have long anterior 
cingulids, have M; protolophids which are not 
laterally compressed and lack posterior cingulids, 
although Hadronomns has a bulbous base to the 
hypolophid. Hadronomus also has an elongate 
premolar, resembling in that respect the premolar 
of bulungamayines, but that of Hadronomus is 
more coarsely serrated than that in any of the 
known bulungamayine species and bears well 
developed lingual and buccal cingula, not present 
in bulungamayines. However, paratypes of N. 
matrix show variable differentiation of minor 
cuspids and transcristids on P3, indicating some 
lability in degree of serration of the occlusal 
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margin of this tooth in bulungamayines. The bul- 
bous base of the bulungamayine P3 could serve 
as an adequate precursor of lateral cingula (a 
lingual cingulum is poorly developed on P3 of G. 
bilamina). The premolar of all known balbarines 
is in contrast a shorter, more plagiaulacoid tooth. 


Similarities also exist between dental morphol- 
ogy in G. bilamina and in Dorcopsoides fossilis, 
also from Alcoota. While this species was origi- 
nally included within Potoroidae, Bartholomai 
(1978) placed it in Macropodinae. Both species 
have elongate premolars. Lateral cingula are 
lacking in P3 of Dercopsoides while a lingual 
cingulum is poorly developed in that of G. 
bilamina and there are again differences in serra- 
tion and transcristids between the two species. 


dP3 in N. matrix and B. bilamina has some 
similarity with that of Dorcopsoides in that the 
metaconid is reduced or absent in each. 
Woodburne (1967) also noted the ‘fused pro- 
toconid and metaconid’ of dP3 in Dorcopsoides 
and ‘a short posterolabial crest ... which turns 
abruptly posteriorly before descending into the 
transverse valley and continues posterolabially 
up the anterior face of the hypoconid’. This crest 
may be homologous with the protostylid crest 
which is linked to the cristid obliqua of dP3 in N. 
matrix and G. bilamina but which is also present 
on dP3 in undescribed Riversleigh balbarines ref- 
erable to Nambaroo and in which there is also 
considerable abbreviation of the protolophid 
(pers. obs.). Ride (1971) suggested that close 
proximity of the protoconid and metaconid on 
dP3 is plesiomorphic for macropodoids (his 
macropodids), and the protostylid or its reduced 
form of a protostylid crest in both potoroids and 
macropodids suggests that this character is simi- 
larly plesiomorphic. 


While lower molar morphologies in G. 
bilamina and Dorcopsoides are similar in many 
respects, they differ markedly in that 
Dorcopsoides has a well-developed posterior 
cingulid, absent in all bulungamayines but pres- 
ent in balbarines. Derivation of Dorcopsoides 
from a bulungamayine ancestor would require 
development ofa neomorphic posterior cin gulid, 
such development possibly indicated by the 
swollen hypolophid base of Hadronomus. Evolu- 
tion from a balbarine ancestor would require 
modification to both the anterior cingulid and 
compressed protolophid of Mı, but modification 
of pre-existing structures is a more usual evolu- 
tionary phenomenon than the development of 
new structures. This notwithstanding, dental 
morphology in bulungamayines is such that, on 
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FIG, 4, Development of lophodonty in bulungamiuyines, illustrated hy RM). 
A, Nowidgee matrix , B, equivalent to B. delicata. C, G. bilamina. Abbre- 
viations: Pr=protoconid, Me=metaconid, med=metacristid, 
HY=hypoconid, Ec=entoconid, ecd=buccal crest from cntoconid, 
phe=posthypocristid, pec=postentocristid, co=cristid obliqua. 


the grounds of parsimony, they, rather than 
balbarines, must be preferred as the group most 
closely ancestral to macropodids, 

In the hypothesis of molar evolution within 
Bulungamayinae advanced herein, there is a tran- 
sition from a potorojd-like molar in basal species 
to a macropodid-like molar in derived species. 
Such a transitional sequence within the group 
may explain the differing views of familial affin- 
ity of bulungamayines (Case, 1984; Woodburne, 
1984; Flannery et al, 1984). At the time their 
respective views were advanced. only 2 bulunga- 
mayine species, B, delicata and W., naughroni, 
had been described. Molar morphology in both 
those species is tnlermediate in the transitional 
sequence and it is not surprising that both 
macropodid and potoroid affinities could be ar- 
gued on the basis of these species. 

If. as seems likely trom the evidence provided 
herein. that bulungamayines are directly ances- 
tral to macropodids, then monophyly of Bulunga- 
mayinue cannot be stated with certainty, Further 
doubts also arise eonceming monophyly of 
Macropodidae. 
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